SUMMARY The modification of the standard rubella haemagglutination-inhibition (HAl) test using trypsin-treated human group 0 erythrocytes instead of chick erythrocytes was evaluated. In a comparative study we found that, of 816 samples tested by both methods, the titres of 807 (98-9 %) sera were in close agreement within an acceptable twofold difference. Trypsin-treated human group 0 erythrocytes usually provided titres that were twofold higher than those obtained with chick erythrocytes. In general, a very good correlation between the two methods was obtained. Data are presented that emphasise the importance of trypsin treatment of human group 0 erythrocytes before use in the HAI method. Furthermore, we found that trypsin-treated human group 0 erythrocytes can be stored for periods of up to 30 days and used in the HAI test without any appreciable loss of sensitivity or specificity. Moreover, we replaced chick erythrocytes with trypsintreated human group 0 erythrocytes in the sucrose density gradient/HAl method used for the detection of rubella virus-specific IgM and found it to be a very satisfactory method. In view of these findings we recommend that trypsin-treated human group 0 erythrocytes should replace chick erythrocytes in the standard rubella HAl test since the former provided not only a more sensitive, more economic, and less time-consuming method but also a technique which is as specific as that using chick erythrocytes.
The rubella haemagglutination-inhibition (HAI) test using day-old chick erythrocytes is the most widely used technique for both diagnostic and epidemiological studies on rubella. However, in most developing countries, such as Kuwait, a continuous supply of day-old chick cells from a commercial source is not usually available, and the use of this technique for such purposes is therefore limited. Quirin et al. (1972) and Iwakata et al. (1974) provided preliminary data, which suggested that day-old chick erythrocytes could effectively be replaced by trypsin-treated human group 0 erythrocytes in the HAI method without affecting the sensitivity or specificity of the test. This encouraged us to investigate this possibility further, and in this paper we report our results. Furthermore, we have extended our investigation to show that trypsintreated human group 0 erythrocytes may be used Recieved for publication 20 December 1977 instead of day-old chick cells to detect rubella virus specific IgM by HAI after serum fractionation on sucrose density gradients (Vesikari and Vaheri, 1968; Best et al., 1969) , since such an application may provide an alternative method when chick erythrocytes are not available.
Material and methods

PREPARATION OF TRYPSIN-TREATED HUMAN GROUP 0 ERYTHROCYTES
A slight modification of the method described by Iwakata et al. (1974) was followed. Fresh or recently collected human group 0 positive blood was obtained from volunteers or blood donors. Erythrocytes were washed three times in phosphate buffered saline (PBS) before a 10% suspension was prepared from the packed cell volume in veronal buffered saline.
A 5 % trypsin (Wellcome Reagents, Ltd) prepara- To remove non-specific serum inhibitors, a 0-2-ml serum sample was diluted with 0-6 ml of HAI diluent and mixed with 0-1 ml of heparin (5000 units/ml) and 0-1 ml of MnCl2 (1M). The Each test was controlled by including a standard high (1:128) and low (1:8) rubella HAI antibody positive and negative (< 1:4) control serum in each plate which was subjected to the same treatment as those of the test sample. All the specimens were coded, this being broken at the end of the study.
DETECTION OF RUBELLA VIRUS-SPECIFIC IgM
The long-incubation procedure in which serum fractions and antigen were incubated overnight at 40C before addition of red cells, as described by Al-Nakib et al. (1974) , was followed except that trypsin-treated human group 0 erythrocytes were substituted for chick erythrocytes. However, since human erythrocytes were used it was unnecessary to remove non-specific serum agglutinins, thereby eliminating the stage of absorption of sera with erythrocytes.
Results
DETECTION OF RUBELLA HAT ANTIBODY
The sensitivity and specificity of the HAI method, employing trypsin-treated human group 0 erythrocytes and day-old chick erythrocytes, were compared using the same units of antigen. Table 1 shows that (Table 2b ). This particular finding clearly emphasised the importance of trypsin-treatment of human erythrocytes before use in the HAI test. The Figure clearly shows the good correlation obtained between HAI titres of the various serum samples tested in our series when either day-old chick or trypsin-treated human group 0 erythrocytes were used. However, although both showed that the majority of samples had titres of 1:32, the method in which trypsin-treated human group 0 erythrocytes were used detected titres of ; 1:64 in a higher proportion of sera. Furthermore, it detected low levels (1:4-8) of rubella HAI antibody in 4/31 (1299%) samples found to be devoid of any detectable rubella HAI activity when chick erythrocytes were used. This particular result was found to be reproducible on many occasions. In general, titres obtained with trypsin-treated human group 0 erythrocytes were twofold higher. In order to avoid the necessity of having to prepare a fresh batch of trypsinised human group 0 erythrocytes every time a test is to be conducted we investigated the effect of storage on trypsinised erythrocytes for periods of up to 30 days and compared their activity with that of freshly trypsinised human group 0 erythrocytes and day-old chick erythrocytes. The data presented in Table 3 show (Banatvala et al., 1977) .
Discussion
The data presented in this paper show that trypsintreated human group 0 erythrocytes can effectively replace chick erythrocytes in the standard rubella HAI test without any loss of sensitivity or specificity. In addition, the use of human erythrocytes presents a number of advantages over chick erythrocytes. Firstly, they are more readily available, being easily obtained from blood banks as expired blood or fresh from volunteers. This, we feel, is of particular importance in developing countries where a commercial source of day-old chick erythrocytes is not always available. Secondly, the use of human group 0 erythrocytes avoids the necessity of having to absorb s ,ra with chick erythrocytes to remove non-specific serum agglutinins. As a result, the technique becomes not only more economic since a 50 % suspension of chick erythrocytes is usually required to achieve satisfactory removal of serum agglutinins, but also less time-consuming since absorption periods ranging between two and 18 hours at 40C are usually necessary to remove most serum agglutinins. Finally, we have shown that erythrocytes can be trypsinised, stored for periods of up to 30 days in Alsever's solution, and used in the HAI test without any significant loss in sensitivity or specificity. Iwakata et al. (1974) (Banatvala et al., 1977) . This further emphasises the practicability of using such erythrocytes in the HAI test and extends its use to rubella virus-specific IgM detection.
In view of these findings and those of other investigators (Quirin et al., 1972; Iwakata et al., 1974) 
